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Abstract. There is a growing awareness that delivery of integrated and personalized care is necessary to meet the needs of
persons living with Parkinson’s disease. In other chronic diseases than Parkinson’s disease, care management models have
been deployed to deliver integrated and personalized care, yielding positive effects on patients’ health outcomes, quality of life
and health care utilization. However, care management models have been highly heterogeneous, as there is currently no clear
operationalization of its core elements. In addition, most care management models are disease-specific and not tailored to the
individual needs and preferences of a patient. In this viewpoint we present an integrated and personalized care management
model for persons with Parkinson’s disease costing of five core elements: (1) care coordination, (2) patient navigation, (3)
information provision, (4) early detection of signs and symptoms through proactive monitoring and (5) process monitoring.
Following the description of each core element, implications for implementing the model into practice are discussed. Finally,
we provide clinical and methodological considerations on the evaluation of care management models.
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INTRODUCTION
Parkinson’s disease (PD) is the fastest growing
neurodegenerative disorder, affecting more than eight
million people worldwide [1]. It is characterized
by a variable combination of motor and non-motor
symptoms that jointly affect peoples’ quality of life
and everyday functioning. Unfortunately, our current
health care systems are not well equipped to deal
with the complex and highly individualized needs
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of persons living with PD. First, given the multi-
faceted nature of PD, care for affected individuals
ideally involves a seamless interdisciplinary collab-
oration between health care providers from a wide
range of different professional disciplines, all of
whom can potentially add value to the care man-
agement team [2]. In reality, however, care is often
monodisciplinary (usually just a medical special-
ist or family physician). And even when multiple
providers are involved, interdisciplinary collabora-
tion and even communication is typically insufficient.
Second, there is often a lack of continuity of care.
For example, recommendations made by hospital-
based teams are followed up poorly in the community.
Third, many health-related problems are managed
ISSN 1877-7171/20/$35.00 © 2020 – IOS Press and the authors. All rights reserved
This article is published online with Open Access and distributed under the terms of the Creative Commons Attribution Non-Commercial License (CC BY-NC 4.0).
S12 A.D. van Halteren et al. / Personalized Care Management
reactively, instead of taking a proactive approach,
aiming to address health issues early on before going
awry – causing avoidable disability for patients and
unnecessary costs for society. Finally, care remains
largely physician-centered, patients and their families
not being involved adequately in the decision mak-
ing process [2, 3]. Taken together, these limitations
emphasize the need for an improved care model for
persons with PD.
The chronic care model (CCM), which was origi-
nally developed to improve quality of care for persons
with various other chronic health conditions [4],
could serve as the basis for a novel care model that is
tailored to the personal needs of persons with PD. The
CCM emphasizes the necessity of supportive and pro-
ductive interactions between patients, their families,
and all members of the patient’s health care team [5].
Important elements of the CCM are self-management
support, integrated decision support, proactive care
delivery, mobilization and use of available commu-
nity resources, and use of patient registries and other
supportive information systems [4, 6]. Bolstered by
these complementary elements, the CCM embodies
a model of care known as case or care management,
which is a collaborative and proactive approach to
interdisciplinary care that ascertains links between
specialists and generalists for, and in close collabo-
ration with, persons living with a disease and their
carers [7]. In previous publications, the terms ‘care’
and ‘case’ management have been used more or less
interchangeably. We strongly prefer to use the term
care management, for several reasons. First, some-
one living with a chronic disease is much more than
a ‘case’; he or she is an individual with a unique
profile and specific personal needs and wishes, sur-
rounded by a complex environment. Second, the term
‘case management’ inadvertently places the patient
in a more passive role as a care receiver. In contrast,
the term care management refers to the management
of the entire care process, in which the patient acts
as an active partner in disease management through
shared decision making, and with recognition of each
patient’s ability and desire for self-management.
Previous research on care management in chronic
health populations other than PD revealed its poten-
tial in improving patient outcomes [8, 9], quality
of life [10], patient satisfaction [11], and also in
preventing complications that also common occur
in PD patients, including reduction in feelings of
anxiety [12, 13] and depressive symptoms [13, 14].
Research has demonstrated that implementation of
care management models is successful in guiding
quality improvement and in providing effective and
high quality of chronic care [8–16]. Until now, only
two studies examined the effect of care management
on patient outcomes in a PD population [17, 18].
The study results of a nurse-led chronic care manage-
ment intervention among veterans with PD showed
an improved adherence to PD care quality indica-
tors [17]. This finding may have meaningful impact
for clinical practice: the increased adherence to PD
quality care indicators suggest that the care man-
agement intervention might improve the quality of
the care process. In addition, of the eight secondary
outcomes measures, the screen for depressive symp-
toms was better in the intervention group compared
to usual care group. Considering the fact that mood,
including depression, impact quality of life of per-
sons with PD, this can indeed be considered as an
important outcome. However, the generalizability of
these study findings is limited as recruited popula-
tion is restricted to male veterans located in specific
geographical areas. A recent randomized controlled
trial (RCT) [18] evaluated an intervention that con-
sisted of individualized therapeutic plans and care
adaptations as needed, delivered during home vis-
its by a specialized Parkinson nurse who essentially
acted as an individual care manager. The intervention
patients also received care as usual, which essen-
tially consisted of hospital-based consultations with
a neurologist. The control group only received care
as usual. The results showed that the people with
PD allocated to the intervention arm experienced
an improvement in quality of live scores as well
as of motor and non-motor symptoms. However, it
remains unclear which specific components of this
patient-centered integrated healthcare approach were
responsible for the observed impact on individual
patient outcomes. Another challenge was the fact that
many otherwise eligible patients could not receive the
home visits because of long travel distances, empha-
sizing the importance of alternatives via telemedicine
approaches [19, 20].
Although these results are promising, the huge
heterogeneity in care management models make it
difficult to establish which elements–and in which
frequency and intensity–are responsible for the
success of care management. Although there is
consensus on which core elements constitute care
management [21], most research lacked a concrete
operationalization of these core elements [22, 23].
To achieve this, a clear description of the content,
form and intensity of each element is necessary.
Furthermore, all current care management models
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were tailored around a disease, instead of around the
person living with the disease. Such a personalized
approach is especially important for elderly patients
who typically have often more than one chronic
health condition [24]–emphasizing the need to look
after the person, instead of a single disease. Moreover,
the heterogeneity of motor and non-motor symptoms
across different persons with PD highlights the need
for a highly personalized care approach [17].
A previous study revealed that persons with PD
desire integrated care management, including better
interdisciplinary collaboration between health care
providers and, at the same time, to be involved as
active agents in managing their own health [25]. It
follows that a balance is needed between guiding
and directing persons with PD through their journey,
while leaving enough room for self-management.
Furthermore, persons with PD indicated that one of
the top priorities to improve PD care was to have
a single point of access, i.e., a single health care
provider acting as a personal care manager, who could
either answer simple questions directly, or else navi-
gate the patient towards other professionals who are
better suited to address the specific issue at hand,
thus ascertaining integration as well as continuity
of care across disciplines and across different work
places [25]. It is questionable, however, whether a
single person can achieve this much desired integra-
tion, realizing that PD care is–at least in a desired
optimal scenario–delivered by multiple health care
providers who operate in very different settings. In
that regard, it is presumably more desirable that
the entire health care team assumes a responsibil-




To optimize care for persons with PD, we envisage
a personalized care management model that is tai-
lored to each individual’s needs and preferences, with
the following core elements: (1) care coordination,
(2) patient navigation, (3) information provision, (4)
early detection of signs and symptoms through proac-
tive monitoring, and (5) process monitoring (Fig. 1).
In this paper, we present our view on the design of a
personalized care management model for people with
PD. We first describe each of these five core elements,
followed by a discussion on the practical as well
as clinical and methodological considerations of the
Fig. 1. The five core elements of personalized care management
for persons with PD.
personalized care management model. Table 1 pro-
vides a summary, including the definition, key points,
brief examples and quality improvement indicators
for each of the five components of the personalized
care management model.
Care coordination
The first element is care coordination, which we
operationally define as a team-based activity of
involved health care providers to ensure sharing of
relevant health information across all healthcare lay-
ers, creation of a common understanding of care
needs of each patient, alignment of treatment plans
to prevent contradictory disease management, and
assurance of certainty about responsibilities of each
discipline in the management process. Care coordina-
tion is key to ensure continuity of care and to deliver
integrated high-quality care. Poor care coordination
is associated with lower quality of care, inadequate
treatment of symptoms, unnecessary use of resources,
worse health outcomes and higher healthcare costs
[26, 27]. It often results in a duplication of care
services and lack of delivery of needed health care
services, including preventive care. A study on the
effect of a cancer care coordination approach found
that patients in the intervention group had fewer
clinical visits, unexpected hospitalizations and bed
days of care for preventable hospital admission than
the control group [28]. Research revealed that shar-
ing multidisciplinary expertise is key for delivering
integrated care [18]. The aim of team-based care coor-
dination is thus to ensure that persons with PD receive
an integrated care package.
In addition, care coordination also involves col-
laboration with the patient, aiming to design
an individualized multidisciplinary care plan that
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covers the unique needs, preferences and goals of
each patient. Such care plans are already frequently
integrated in the care for persons with other chronic
diseases, including cancer [29, 30] and diabetes
[31]. This care plan considers the individual cir-
cumstances and specific patient characteristics. For
example, around 5% of patients are diagnosed before
the age of 50 [32, 33], and the primary concerns of
these young individuals might well relate to work-
ing capacity and fear of job loss. Their care plan
should then primarily aim to support work abilities for
as long as possible, considering each patient’s self-
management skills and support needs to reach this
goal. So rather than focusing on suppressing symp-
toms or signs (e.g., reducing tremor ratings during
clinic-based assessments), the goals shift towards to
functionally relevant targets (e.g., how does tremor
interfere with this individual’s ability to perform his
or her job?).
Developing such an individualized care plan
should follow a cyclic process, starting with the
formulation of a personal mission statements that
entails the unique needs and preferences from the
patient perspective, followed by formulating a mul-
tidisciplinary therapy advice which is based on the
personal mission statement. The implementation of
the individual care plan forms the second step and
finally, the care management team monitors the
implementation and evaluates if the goals have been
achieved and if the individual care plan needs to be
adjusted.
Patient navigation
The second element is patient navigation which
we define as an integrated service delivery to proac-
tively guide and support patients through the complex
health care system, referring them timely to the
appropriate health care provider [34]. Fragmenta-
tion of care is a key factor limiting the efficacy
and quality of healthcare delivery [35]. Research
with claims data of commercial insurance com-
pany revealed that fragmentation is indeed associated
with poorer quality of care, higher healthcare costs
and more preventable hospitalizations among chron-
ically ill people [36]. Examples are abundant: the
hospital-based neurologist identifies a need for occu-
pational therapy, but this is never picked up by the
community team. Or a physiotherapist who wit-
nesses frequent off-state periods at home, but this not
followed up by the neurologist with tailored medi-
cation adjustments. In addition, care fragmentation
Fig. 2. Connecting all different layers of health care to ensure
patient navigation.
puts a great burden on patients and carers, leav-
ing them with the responsibility to navigate through
the healthcare system. Consequently, treatment plans
are poorly implemented. The main aim of patient
navigation is to offer patients seamless care by inte-
grating primary, secondary and tertiary care, as well
as community resources (Fig. 2). Important within
this context is the cooperation between patient nav-
igators, the primary care physician or nursing home
specialists, and community workers. It follows that
building productive relationships with patients and
their carers, health care providers and community
service providers forms the basis for patient navi-
gation. Mapping the care team and network of the
patient is a key tool for effective patient naviga-
tion. Next to the care management team of a patient,
patient navigation might also entail information on
networks of allied health care providers specifically
trained in PD according to evidence-based guidelines,
such as those provided by the Dutch ParkinsonNet
approach [37].
Information provision
Information provision is the third element of our
personalized care management model and relates to
all PD-related information in oral, written or other
forms. Receiving information and education about
treatments and disease management is a top prior-
ity among persons with PD [25]. Being adequately
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informed is essential to empower patient in terms of
self-management and active involvement in decision-
making. By contrast, being underinformed is equated
with lower quality of care, greater safety risks
and poorer health outcomes. Furthermore, scattered,
incomplete or conflicting information keeps patients
from understanding their disease and the accompany-
ing treatment choices, thereby increasing uncertainty.
An information delivery system containing reliable
and validated information is therefore necessary. In
doing so, it is essential to examine the actual informa-
tion needs of each patient; some might want to know
everything, whereas others feel overwhelmed or even
anxious when receiving too much information [38,
39]. Similarly, newly diagnosed patients will likely
not be interested in advanced care planning, whereas
wheelchair-bound nursing home residents may not
want to hear about the importance of daily aerobic
exercise.
The need for information can be addressed in
various ways. When available, relevant information
can be extended directly by a personal care man-
ager who acts as the patient’s single point of access
(for example a Parkinson’s nurse [18]). The advan-
tage here is that this personal care manager also
knows the specific context of the patient, such as
current medication use or prior history. A more scal-
able alternative is offered by online central helplines,
such as the ones provided by various patient asso-
ciations, e.g., in the US or the UK. A disadvantage
here is that the online support employees have no
insight in recent medical files and have no for-
mal treatment relation with the patient, so only
generic advice can be given. Development of stan-
dardized protocols for common medical issues can
help those answering the call, and act as a guide in
the triage process, as some enquiries may necessi-
tate a subsequent referral to an appropriate health
care provider. A website or printed brochure with
information is even more scalable, but this is also
the least personally customized solution. It follows
that general questions and requests can be answered
by an online helpline team, a website or a brochure,
whereas personal issues requiring medical action
must be directed to the appropriate health care pro-
fessional.
All information streams depicted above will ben-
efit from the availability of a rich knowledge base
system that contains reliable information about PD
and management options, as well as information
and advice from different professional disciplines.
This knowledge base should also include information
about self-management skills and social and commu-
nity resources for support.
Early detection of signs and symptoms through
proactive monitoring
The fourth element concerns the early detection
of signs and symptoms through proactive monitor-
ing. We define proactive monitoring as the timely
detection of the first changes in signs or symptoms,
allowing for preemptive interventions to prevent
further worsening of problems and to avoid com-
plications that might lead to emergency department
visits, hospital admission and use of unnecessary
resources. Estimates of the prevalence of disease-
related and treatment-related complications [40]
reveal that falls due to postural instability and other
axial features were the most common reported com-
plications among people with PD (64%), having a
significant impact on daily functioning and quality
of life.
Theoretically, the early detection process would
be enabled by continuous home-based monitoring
by patients themselves, either passively in the back-
ground (e.g., using wearable motion sensors to detect
falls or changes in physical activity) or actively (e.g.,
using digital diaries that patients or carers should
complete periodically). However, such an approach
requires a careful individual assessment of each
patient’s wishes and needs, because self-monitoring
can be time-consuming (particularly self-report) and
might increase feelings of anxiety or uncertainty
among those desiring little information. In addition,
changes in mental state such as feelings of anxiety and
depressive symptoms affect approximately one fifth
of all patients with PD [40]. Also, proactive monitor-
ing for signs and symptoms of anxiety and depression
will help to prevent increase in severity and timely
referral to a psychologist.
Process monitoring
The final element is process monitoring which
we define as the routine review and evaluation
of the care management process regarding adher-
ence to care plans. Monitoring the personalized
care management process is important to ascertain
the delivery of high quality, effective and efficient
care. Monitoring also helps to identify possible bar-
riers and facilitators in the management process.
This process involves observing the patient’s adher-
ence to treatment plans and evaluating whether
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professionals are working on the appropriate pre-
specified care goals.
PRACTICAL CONSIDERATIONS
Personalized care management is a true team
effort, where every involved health professional
delivers care in line with the presented framework
of personalized care management. However, we also
emphasize that certain providers might assume a
more active role than others. A currently formulated
set of recommendations for the organization of mul-
tidisciplinary care in PD suggests that every patient
should have a core care management team, which
can consist of a dietician, movement disorder neu-
rologist, Parkinson’s nurse, occupational therapist,
physiotherapist, psychiatrist or (neuro)psychologist,
speech and language therapist, and social worker
[41]. All members of this core team are important
for the treatment of PD, but we acknowledge that
their contribution can vary based on disease stage and
patients’ current needs and preferences. Next to these
core members, the primary care physician plays a
crucial role in making referrals to medical specialists
[41] and managing health issues that are not directly
related to PD, such as hypertension, diabetes or high
cholesterol. In practice, there will be considerable
overlap between PD-specific treatments and the care
provided by the primary care physician; it is there-
fore important to integrate specialist expertise with
primary care to ensure the delivery of continuous and
integrated care management.
Another consideration relates to the possibilities
offered by technology. For example, telemedicine
using video conferencing allows care to be delivered
in the patient’s home environment, offering a perspec-
tive of how PD affects the patient’s actual functioning
[20, 42, 43]. Moving care back into the patients’
homes is a widely recognized need for improving care
[43]. Remarkably, studies consistently found that care
delivered through telecommunication systems had
outcomes comparable to those of face-to-face evalu-
ations [44, 45]. Telenursing, as part of telemedicine,
has the potential to deliver many of the integrated
care services discussed here: to pragmatically answer
simple questions remotely, to share information and
to initiate timely referrals. Although telemedicine
cannot replace in-person contact completely, it may
strengthen the relationship between clinicians and
patients, and improve patients daily functioning,
health outcomes and quality of life, without increas-
ing social and healthcare costs [46]. The present
outbreak of the corona disease 2019 (COVID-19)
has forced us to rethink the way we deliver care and
has accelerated the use of telemedicine for remote
monitoring of patients [20, 47, 48]. Telemedicine has
indeed become a key tool in the current time of crisis
for ensuring continuity of care, especially among peo-
ple who are at a high risk of complications, including
people with a chronic disease such as PD. Remote
monitoring technologies using wearable sensors, for
example, allow clinicians to monitor the natural activ-
ities of people with mobility impairments, including
those living with PD, in their own living environ-
ment, which is now more important than ever before
because the risk of contagion has markedly lim-
ited the access to in-person assessments. It is well
known that increased levels of stress as well as a
decrease in physical activity—both consequences of
the present COVID-19 crisis—can worsen various
motor symptoms, including dyskinesias, freezing of
gait and tremor, and also non-motor symptoms such
as insomnia [49]. Telemedicine can play a crucial role
here (using either web- or telephone-based solutions)
by allowing people with PD to continue with remote
physical exercise classes or to join mindfulness-based
interventions through telemedicine, which can reduce
feelings of anxiety and depressive symptoms [49].
Also interestingly, thanks to technological
advances, it is foreseeable that a virtual care
manager system, based on standardized protocols
and enhanced by artificial intelligence, can soon
replace some tasks and responsibilities of human
personnel, e.g., by answering common questions
and by providing information tailored to the issues
raised.
Another important point refers to the implementa-
tion of such a personalized care management model.
In a first step, the locally relevant unmet needs and
preference of people with PD, their carers and health
care providers should be analyzed, resulting in a
shared understanding of what needs to be improved.
In a next step, a prioritization of the desired changes
takes place, together with an identification of the
population that would benefit most from certain inter-
ventions. Accordingly, a vision statement is shared in
which the goals, instruments for measuring (changes
in) outcomes over time and the time frame for imple-
mentation of the interventions are listed. To ensure
sustainability, evaluation of both the process and its
health outcomes are assessed on a regular basis, to
see if the desired goals are met, and to analyze what
is needed to reach the aims.




Implementing the model described here should be
an iterative process, capitalizing on new insights from
regular evaluations.
For the evaluation of such care management
models several considerations should be taken into
account. First, the focus of previous studies on popu-
lation health outcomes (e.g., quality of life) and cost
savings as the only criteria for measuring the effec-
tiveness of care management models was too limited.
It is necessary to also evaluate the two other domains
that jointly constitute the quadruple aim [50]: patient
(and carer) experience of care; and healthcare pro-
fessional experience. Only studies which consider all
four domains, both qualitatively and quantitatively,
allow for a thorough evaluation of the effectiveness
of a care management model.
Second, evaluating what is done and how it is done
(i.e., process evaluation through a ‘quality improve-
ment approach’) is essential to understand what
drives the efficacy of any care management model.
Furthermore, a quality improvement approach can be
used to adapt care management interventions on the
basis of new insights. Future studies should thereby
focus on barriers and facilitators for implementing
care management in the long-term.
Third, patient and public involvement has become
a cornerstone for improving quality of care. As
acknowledged earlier in this viewpoint, patients are
not passive receivers of care, but are integral to the
design and implementation process of the care man-
agement model. Incorporating patients’ first-hand
experiences throughout the implementation cycle and
evaluation processes is essential in this regard. Before
implementation, it is vital to assess which patients’
needs and preferences are likely to benefit from the
intervention. During implementation, patients play
a key role in identifying and prioritizing the poten-
tial problems related to the nature of the intervention
and in searching for possible solutions. When ana-
lyzing the results of an intervention, patients provide
key insight on the implications for their (previously)
unmet needs and preferences.
Fourth, the design of a study which evaluates the
effects of a care management approach is affected
by the nature of the intervention. Ideally, each care
management intervention should be evaluated in an
RCT to minimize potential influences of confounding
and selection bias. Recently, methodological adapta-
tions to RCTs have been developed which account
for quality improvement throughout an interven-
tion period, such as a stepped wedge cluster RCT,
which involves random and sequential crossover
of clusters from control to intervention until all
clusters are exposed [51]. If a care management
intervention strongly relies on regional collabora-
tion, a clustered RCT can only be performed if all
healthcare providers of patients work within a sin-
gle, well-defined region. Since there will be overlap
across regions in most settings, prospective observa-
tional studies with meticulous assessment of potential
sources of confounding and selection bias are a
valid alternative design to evaluate the effects of
care management interventions. In such studies, a
specific method to quantify possible selection bias
that may arise because of differences in recruitment
between regions is to perform baseline assessments
of patients’ expectations of the quality of care in their
region throughout the intervention period.
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